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(54) DIRECT FILLING TYPE WATER-BASE BALL-POINT INK HAVING METALLIC SHEEN 

(57) Disclosed is water based ink having metallic 
luster adapted for a direct-filling ball-point pen, which is 
used by being directly filled into the tube, said ink com- 
prising, based on the total amount of the ink composi- 
tion, 1% to 20% by weight of a metallic color pigment 
comprising metallic powder and a color pigment 
adsorbed thereon. 0.1% to 1 .0% by weight of a water- 
soluble or water-dispersible polymer agent which 
imparts pseudo-plasticity, and water, thereby providing 
ink satisfactory in beauty and luster and excellent in 
aging stability and writing properties. 
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Description 

Technical Field 

5 [0001] The present invention relates to water based ink having a metallic luster adapted for a direct-filling ball-point 
pen, which is used by being directly filled into the tube. 



10 [0002] Ink having a metallic luster has already been disclosed in J P-A-61 -123684 (the term "JP-A" as used herein 
means an "unexamined published Japanese patent application"), JP-A-63-95277 and J P-A-4- 126782. However, the ink 
described therein has too low viscosity to prevent the sedimentation of metallic powder having high specific gravity. On 
the other hand, JP-A-7-1 45339 discloses "metallic lustrous aqueous ink for a ball-point pen" which can be used by 
being directly filled into a refill, wherein pseudo-plasticity is imparted to the metallic-lustrous water based ink comprising 

ts aluminum powder to prevent the sedimentation of the aluminum powder. However, only the use of aluminum powder 
and further a color pigment as a complementary coloring agent results in lack of the beauty and luster of the ink. Fur- 
thermore, when the aluminum powder is used in the water based ink, a surface thereof is often treated with a petroleum 
solvent or a higher fatty acid to inhibit reaction with water. However, such a surface condition can not necessarily pre- 
vent the reaction completely, leading to deterioration of aging stability 

20 [0003] Further, JP-A-2-142865 discloses bright ink using primary metallic color pigments in which color pigments are 
chemically adsorbed on the surfaces of metallic pigments (metallic powder) through carboxylic acids each having at 
least one double bond and two carboxyl groups obtained by thermal polymerization of one or more kinds of double 
bond-containing carboxylic acids, or secondary metallic color pigments in which the above-mentioned primary metallic 
color pigments are further covered with polymers of radically polymerizabie unsaturated carboxylic acids and mono- 

25 mers each containing three or more radical-polymerizable double bonds. 

[0004] The present inventors purchased the above-mentioned metallic color pigment (trade name: FRIENDCOLOR) 
in which a color pigment was chemically adsorbed on a metallic pigment (metallic powder), from Showa Alumlpowder 
Co. Ltd., and examined It in accordance with the procedure of the examples described in the above publication. As a 
result, it was found that the above-mentioned bright ink was excellent in beauty and luster, as compared with the con- 

30 ventional ink for a writing tool having a metallic luster, in which dyes or pigments are mixed with aluminum powder. 
[0005] In the above-mentioned publication, ink for a marking pen is disclosed as Example 2, water based ink for a pen 
as Example 4 and ink for lettering as Example 5. However, the ink described above is ink for writing tools having control 
members utilizing capillary structures Ibr controlling the outflow of ink from nibs, for example, nibs formed of fiber bun- 
dles for the above marking pen or pen wicks arranged between nibs and ink storage tubes for the other pens. Accord- 

35 ingly, it can not be used as direct-filling ink as it is. 

[0006] There have hitherto been no satisfactory water based ink having a metallic luster adapted for direct-filling in a 
ball-point pen, which is excellent in beauty and luster and has aging stability. 

[0007] An object of the present invention is to provide water based ink for a ball-point pen excellent in beauty and 
luster, having good writing properties, and useful as direct-f illing ink, using the above-mentioned metallic color pigment 
40 in which the color pigment is adsorbed on the metallic powder. 

Disclosure of Invention 

[OCMIB] As a result of extensive studies for attaining the above-mentioned object, the present inventors have discov- 
45 ered that a metallic color pigment is prevented from being sedimented and good writing properties can be obtained, 
even when ink is directly filled into the tube, by preventing the reaction of water with metallic powder, and further by 
imparting pseudo-plasticity to the ink so as to increase the viscosity of the ink high in the tube of a ball-point pen (in a 
stationary state) and lower the viscosity of the ink upon writing by shearing due to rotation of a ball, thus accomplishing 
the present invention. 

50 [0009] That is to say, the object of the present invention has been achieved by providing water based ink having a 
metallic luster adapted for a direct-filling ball-point pen, which comprises, based on the total amount of the ink compo- 
sition, 1% to 20% by weight of a metallic color pigment comprising metallic powder and a color pigment adsorbed ther- 
eon, 0.1% to 1 .0% by weight of a water-soluble or water-dispersible polymer agent which imparts pseudo-plasticity, and 
water. 

55 [0010] In addition, the ink composition of the present invention preferably contains a moisture-retaining wetting agent, 
a dispersant and a rust proof lubricant. 

[001 1 ] The above-mentioned metallic color pigment is characterized by that since the color pigment Is allowed to be 
adsorbed on the metallic powder, the color pigment to be adsorbed can be selected from a wide variety of color plg- 
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merits, so that wide color tones can be obtained with a strong metallic luster. In addition, since the surface of the metal- 
lic powder is covered with the color pigment, the reaction of water with the metallic powder is inhibited. 

Best Mode for Carrying Out the Invention 

5 

[0012] The present invention provides water based ink having a metallic luster adapted for a direct-filling ball-point 
pen, which comprises, based on the total amount of the ink composition, 1% to 20% by weight of a metallic color pig- 
ment comprising metallic powder and a color pigment adsorbed thereon, 0.1% to 1 .0% by weight of a water-soluble or 
water-dispersible polymer agent which imparts pseudo-plasticity, and water. In addition to the above described compo- 
10 nents, 1 0% to 40% by weight of a moisture-retaining wetting agent, 1% to 8% by weight of a dispersant, and 0.2% to 
2% by weight of a rust proof lubricant are preferably incorporated. Furthermore, a pH adjuster and/or a bacteriostat may 
be added as needed, and an organic pigment may also be added as a colorant. The water based ink having a metallic 
luster adapted for a direct-filling ball-point pen of the present Invention is not limited to ink having the ink composition 
described above. 

16 [0013] The content of the metallic color pigment is from 1% to 20% by weight based on the total amount of the ink 
composition. The reason for this is as follows. Contents of less than 1% by weight do not provide metallic appearance 
at all in a calligraphic specimen after written, whereas contents of exceeding 20% by weight may deteriorate the aging 
stability of the ink to cause the sedimentation of the metallic color pigment, thereby clogging a nib with the ink, which 
makes writing impossible in some cases. 

20 [0014] The metallic color pigments can be produced, for example, by stirring carboxylic acid polymers (hereinafter 
referred to as thermally polymerised carboxylic acids) having at least one double bond and two carboxyl groups, which 
is obtained by thermal polymerization of one or more kinds of double bond-containing carboxylic acids, and metallic pig- 
ments in organic solvents, mixing cakes obtained therefrom by filtration with color pigments in the presence of organic 
solvents by kneading or stirring, and then, removing the excessive organic solvents, as described in JP-A-2- 142865. 

25 Alternatively, the metallic color pigments can be produced by stirring the thermally polymerized carboxylic acids and 
color pigments in organic solvents, mixing cakes obtained therefrom by filtration with color pigments by kneading or stir- 
ring in the presence of organic solvents, further adding thereto monomers each containing three or more radical-polym- 
erizable double bonds and polymerization initiators, while dispersing the resulting mixtures by stirring in the organic 
solvents, and removing the excess organic solvents. Any of organic and inorganic pigments can be used as the color 

30 pigments, as long as they are not dissolved In organic solvents used. However, the color pigments are required to be 
stably adsorbed on the metallic pigments on which thermally polymerized carboxylic acid adsorption treatment has 
been conducted. Specific examples of the organic pigments include azo lake pigments, insoluble azo pigments, con- 
densed azo pigments, phthalocyanine pigments, indanthrene pigments, indigo pigments, perinone pigments, perylene 
pigments, phthalone pigments, dioxazine pigments, quinacridone pigments, isoindolinone pigments and metal complex 

35 pigments. The inorganic pigments include chrome yellow, yellow iron oxide, red iron oxide, cobalt blue, carbon black 
and titanium oxide. Preferred examples of the metallic color pigments include one (trade name: FRIENDCOLOR) sold 
by Showa Alumipowder Co., Ltd. 

[0015] The water-soluble or water-dispersible polymer agents which imparts pseudo-plasticity include natural 
polysaccharides such as guar gum and xanthane gum, and synthetic polymers such as crosslinking type acrylic acid 

40 polymers, in general, the natural polysaccharides more easily sediment metallic color pigments rather than the syn- 
thetic polymers, because the yield values of the natural polysaccharides are lower than those of the synthetic polymers. 
If the amount of polysaccharides added is increased for inhibiting the sedimentation, ink solidifies at a nib due to the 
film-forming properties associated with water evaporation, to thereby tend to cause poor starting to write,. The synthetic 
polymers are therefore preferred, and particularly, the crosslinking type acrylic acid polymers are most suitable. 

45 [0016] The content of the water-soluble or water-dispersible polymer agent which imparts pseudo-plasticity is from 
0. 1% to 1 .0% by weight based on the total amount of the ink composition. The reason for this is as follows. Contents of 
less that 0.1% by weight fail to give a yield value sufficient as ink, which leads to the sedimentation of the metallic color 
pigment, whereas contents of exceeding 1 .0% by weight result in too high an ink viscosity and yield value to cause dete- 
rioration of writing performances such as writing feeling and Ink output, although the sedimentation of the metallic color 

50 pigment can be prevented. 

[0017] As the crosslinking type acrylic acid polymer, those having a nun±>er average molecular weight of 3,000,000 
to 5.000,000 are suitable. This is because it can produce ink having excellent aging stability and a high yield value when 
the ink is prepared therewith. A low yield value results in f luidization of the ink even by application of low shearing stress, 
which causes the sedimentation of the metallic color pigment. A high yield value can prevent the metallic color pigment 

55 from being sedimented, because the ink is notfluidlzed unless stress exceeding the yield value is applied. When the 
molecular weight is less than 3,000,000, the yield value of the ink is decreased by metallic Ions dissociated with time to 
cause the sedimentation of the metallic color pigment. On the other hand, when the molecular weight is greater than 
5,000,000, the crosslinking type acrylic acid polymer can not uniformly dispersed into the ink to deteriorate the aging 
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stability of the ink. 

[0018] In order to prevent the ink from drying up at a nib, it is preferred that the ink for a ball-point pen containing a 
water based ink composition further contains a moisture- retaining wetting agent. When the moisture-retaining wetting 
agent is contained in the ink in an amount of less than 10% by weight based on the total amount of the ink composition, 
5 the sufficient performance against drying up of the Ink can not be obtained. On the other hand, exceeding 40% by 
weight results in failure to obtain a sufficient yield value, so that the metallic color pigment might not be fully prevented 
from being sedimented. It is therefore suitable that the moisture-retaining wetting agent is contained in an amount of 
10% to 40% by weight. 

[0019] The moisture-retaining wetting agent for use in the present invention includes water-soluble organic solvents 
to such as ethylene glycol, propylene glycol, glycerin, diethylene glycol, triethylene glycol, dipropylene glycol, thiodlglycol, 
polyglycerin, polyethylene glycol, polypropylene glycol, methyl cellosolve, butyl cellosolve, methyl carbltol and ethyl car- 
bitoi. They can be used alone or as a mixture of two or more kinds thereof. 

[0020] In addition, it is preferred that a dispersant is added to the ink, in order to improve aging stability of the ink, 
particularly, dispersion stability of the metallic color pigment. When the dispersant is contained in an amount of less 
ts than 1% by weight based on the total amount of the ink composition, uniform dispersion can not be attained. Exceeding 
8% by weight might bring about a decrease in the yield value of the ink. It is therefore suitable that the dispersant is 
contained in an amount of 1% to 8% by weight. 

[0021] Polymer dispersants and nonionic surfactants can be used as the dispersants. Specifically, examples thereof 
include styrene/acrylic acid copolymers, styrene/acrylic acid/alkyl methacrylate copolymers, polyoxyethylene nonylphe- 

20 nyl ether and polyoxyethylene lauryl ether. 

[0022] Further, the ink of the present invention is for a ball-point pen containing a water based ink composition, so 
that a lubricant Is preferably added to improve rotation of a ball. A so-called rust proof lubricant having rust preventive 
action is most suitable because a chip of a ball-point pen is made of a metal such as stainless steel or chrome yellow. 
When the content of the lubricant is less than 0.2% by weight based on the total amount of the ink composition, the 

25 lubricity becomes insufficient, resulting in a tendency to cause poor writing feeling and a poor calligraphic specimen. 
On the other hand, contents of exceeding 2% by weight might cause a decrease In the yield value of the ink. It is there- 
fore suitable that the rust proof lubricant is contained in an amount of 0.2% to 2% by weight. 

[0023] The rust proof lubricant for use in the present invention includes phosphoric ester surfactants, benzotriazole, 
fatty acids and fatty acid esters. These rust proof lubricants may also be used as a mixture of two or more kinds thereof. 

30 [0024] Furthermore, taking into account stability of the ink, a pH adjuster is preferably used to adjust the pH of the Ink 
to the range of from 6 to 8. When the pH is lower than 6, not only it is difficult to uniformly dissolve and disperse the 
polymer agent which imparts pseudo-plasticity, resulting in no formation of the Ink having good aging stability, but also 
there is a tendency to hinder the action of the rust proof lubricant contained in the ink, leading to difficulty in obtaining 
good writing performances. On the other hand, a pH exceeding 8 results in enhancement of the reactivity of aluminum 

35 or the like which is a basic material of the metallic color pigment, so that it becomes difficult to control the reaction 
thereof with water or with the polymer agent which irrparts pseudo-plasticity, making it hard to obtain ink having good 
aging stability, which might deteriorate the fluidity of the ink. The pH adjustors which can be used herein include 
monoethanolamine. diethanolamine, triethanolamine, N,N-dimethylethanolamine, N,N-diethanolamine, N,N-dibutyleth- 
anol-amlne and N,N-methyldiethanolamine. 

40 [0025] Further, addition of a bacteriostat Is preferred because the proliferation of bacteria is prevented and the aging 
stability of the ink is improved. The bacteriostat for use in the present invention includes 1,2-benzoisothiazolin-3-one, 
sodium benzoate and sodium dehydroacetate. 

[0026] Furthermore, mixing of an organic pigment as a complementary coloring agent can provide a variety of color 
tones. When it is contained in an amount of less than 1% by weight based on the total amount of the ink composition, 
45 toning cannot be achieved well. On the other hand, when it is contained in an amount exceeding 15% by weight, solid- 
ification of the ink by drying at a nib proceeds to cause a fear of significantly deteriorating the starting-to-write perform- 
ance. It is therefore preferred that the complementary coloring agent is contained in an amount of 1 % to 1 5% by weight. 
The complementary coloring organic pigments for use in the present invention include Pigment Yellow 1, 3, 12, 93, 94 
and 109, Pigment Blue 15, 16 and 17, Pigment Red 3, 5, 122, 149 and 202, and Pigment Green 7 and 36. 

50 

Examples 

[0027] The present invention will be further illustrated in greater detail with reference to the following examples and 
comparative ©camples, which are, how^^er, not to be construed as limiting the Invention. 

55 

Example 1 

[0028] One percent by weight of a metallic color pigment (trade name: FRIENDCOLOR F500 RG) which has an aver- 



4 



BNSDOCiD: <EP 0903384A1_I_> 



EP 0 903 384 A1 

age particle size of 17 |Lim and a red-golden color tone, sold by Showa Alumipowder Co. Ltd., as a metallic color pig- 
ment, 20.0% by weight of ethylene glycol as a moisture-retaining wetting agent, 3.0% by weight of a styrene/acryllc 
acid/alkyi methacrylate copolymer as a dispersant, 1 .0% by weight of a phosphoric ester surfactant as a rust proof lubri- 
cant, 0.2% by weight of 1 ,2-benzoisothiazolin-3-one as a bacteriostat, 1 .0% by weight of triethanolamine as a pH adjus- 

5 tor, and 73.4% by weight of Ion-exchanged water were mixed by means of a magnetic stirrer at 60°C for 1 hour. 

[0029] Subsequently, 0.4% by weight of a crosslinking type acrylic acid polymer having a number average molecular 
weight of 3,000,000 (hereinafter briefly referred to as "crosslinking type acrylic acid polymer B") was added to the result- 
ing liquid as a water-dispersible polymer agent which imparts pseudo-plasticity, and the resulting mixture was stirred 
with a homogenizer to uniformly disperse crosslinking type acrylic acid polymer B, thereby preparing water based ink 

10 having a red-golden metallic luster for a direct-filling ball-point pen of this example. The pH of this Ink was 7. 

Examples 2 to 10 

[0030] Water based ink having a red-golden metallic luster for a direct-filling ball-point pen was prepared according 
15 to the same procedure as in Example 1, except that the ink compositions were changed as shown in Tables 1 and 2. 
The pH of each ink was 7. The numerals described in the tables indicate the contents (% by weight) of the respective 
components in the ink compositions. 

Note 1 . Crosslinking type acrylic acid polymer C used in Example 5 has a number average molecular weight of 
20 5.000,000. 

Note. 2 Crosslinking type acrylic acid polymer A used in Example 6 has a number average molecular weight of 
2.000,000. 

Note 3. Crosslinking type acrylic acid polymer D used in Example 7 has a number average molecular weight of 
6.500,000. 

26 Note 4. In Example 8, xanthane gum was used in place of the crosslinking type acrylic acid polymer. 
Examples 11 to 14 

[0031 ] Water based ink having a metallic luster for a direct-filling ball-point pen was prepared according to the same 
30 procedure as in Example 1 , except that organic pigments were added as complementary coloring agents, and that the 
ink compositions were changed as shown In Table 2. The pH of each ink was 7. 

Note 1 . In Example 1 1 , Pigment Yellow 3 was added as a complementary coloring agent. 

Note 2. In Example 12. FRIENDCOLOR F500 RG was replaced by a metallic color pigment (trade name: FRIEND- 
35 COLOR F500 OR) which has an average particle size of 1 7 jxm and an orange color tone, and Pigment Yel- 

low 3 and Pigment Red 3 were added as complementary coloring agents. 
Note 3. In Example 13, FRIENDCOLOR F500 RG was replaced by a metallic color pigment (trade name: FRIEND- 
COLOR F500 GR) which has an average particle size of 1 7 fim and a green color tone, and Pigment Yellow 
3 and Pigment Blue 15 were added as complementary coloring agents. 
40 Note 4. In Example 14, FRIENDCOLOR F500 RG was replaced by a metallic color pigment (trade name: FRIEND- 
COLOR F500 BL) which has an average particle size of 17 ^im and a blue color tone, and Pigment Blue 15 
was added as a complementary coloring agent. 



45 



Comparative Examples 1 and 2 

[0032] Water based ink having a red-golden metallic luster for a direct-filling ball-point pen was prepared according 
to the same procedure as in Example 1 , except that FRIENDCOLOR F500 RG was used as a metallic color pigment, 
and that the ink compositions were changed as shown in Table 3. The pH of each ink was 7. 

50 Comparative Example 3 

[0033] Water based ink having a silvery metallic luster for a direct-filling ball-point pen was prepared according to the 
same procedure as in Example 1. except that aluminum powder was used in place of the metallic color pigment, and 
that the ink composition was changed as shown in Table 3. The pH of the Ink was 7. 



56 



Comparative Examples 4 to 6 

[0034] Water based ink having a red-golden metallic luster for a direct-filling ball-point pen was prepared using 
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FRIENDCOLOR F500 RG as a metallic color pigment similar to Example 1, according to the same procedure as in 
Example 1, except that the ink compositions were changed as shown in Table 3. The pH of each ink was 7. 

Note 1 . In Comparative Example 4, xanthane gum was used in place of crosslinking type acrylic acid polymer B. 

5 

Tests and Evaluations 

[0035] For the respective water based ink having metaliic luster for a direct-filling ball-point pen of Examples 1 to 14 
and Comparative Examples 1 to 6, the following tests and evaluation were carried out. 

10 

Sedimentation Test of Metallic Color Pigment: 

[0036] Ink (100 cc) was sampled, and centrifuged with applying an acceleration (G: the unit of gravitational accelera- 
tion) for 10 minutes, followed by observation of the state of the ink. 

15 

(Evaluation) 
[0037] 

20 The metallic color pigment was separated and sedimented at 300 G or less (X) 

The metallic color pigment was separated and sedimented at between 300 to 400 G • • 
The metallic color pigment was separated and sedimented at between 406 to 600 G • • 
No metallic color pigment was separated and sedimented even at 600 G or more • • • • 

25 Evaluation of Aging Stability of Ink: 

[0038] Ink was placed in a closed glass vessel under circumstances of 50°C and 0% RH, and allowed to stand. Then, 
the ink was evaluated in terms of viscosity change thereof and by observation under a microscope. 

30 (Evaluation) 

[0039] 

A precipitate was developed in the ink, or the viscosity change of the ink as compared with the initial viscosity 

35 reached 30% or more, within 1 month (X) 

A precipitate was developed in the Ink. or the viscosity change of the ink as compared with the initial viscosity 
reached 30% or more, within a period of from 1 to 2 months • • • • • (a) 

A precipitate was developed in the ink, or the viscosity change of the ink as compared with the initial viscosity 

reached 30% or more, within a period of from 2 to 3 months (Q) 

40 No precipitate was developed in the ink, and the viscosity change of the ink as compared with the initial viscosity 
was 30% or less, over 3 months or more (@) 

[0040] Then, a refill with a ball-point pen chip having a ball diameter of 0.7 mm of a commercially available ink ball- 
point pen for containing a water based gel ink composition (manufactured by The Pilot Corp., trade name: G-1) was 
45 filled with each ink to p^-epare a ball-point pen, which was tested and evaluated as follows. 

Test of Starting-to-Write Performance: 

[0041] The bafl-point pen uncapped was laid down and allowed to stand under circumstances of 50°C and 30%RH 
50 for 1 month. After making the temperature back to room temperature, a straight line was drawn with it to visually evalu- 
ate the state of the calligraphic specimen. 

(Evaluation) 

55 [0042] 

It was Impossible to start to write a line even after drawing of the pen over 10 cm or longer from the start 

(X) 
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(A) 

(O) 

(®) 
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It was possible to start to write a line within a drawing of from 5 to 10 cm from the start without occurrence of a 
scratchy or a broken line in the calligraphic specimen (a) 

It was possible to start to write a line within a drawing of from 3 to 5 cm from the start without occurrence of a 
scratchy or a broken line in calligraphic specimen (O) 

it was possible to start to write a line within a drawing of from 3 cm or less from the start without occurrence of a 
scratchy or a broken line In calligraphic specimen (@) 

Writing Performance Test: 

[0043] Writing by hand was practically performed to visually evaluate the state of the calligraphic specimen. 

(Evaluation) 

[0044] 

A blurring or a scratchy was observed In the calligraphic specimen, so that the ink could not be put to practical use 
(X) 

A blurring or a scratchy was observed in the calligraphic specimen, and the ink was somewhat inferior In practical 
use (a) 

A blurring or a scratchy was slightly observed in the calligraphic specimen, but the ink could be practically used 
(O) 

No blurring or no scratchy was observed in the calligraphic specimen, and satisfactory calligraphic specimen was 
shown (@) 

[0045] The results of the evaluation in Examples and Comparative Examples are as shown in Tables 1 , 2. and 3. 



Table 1 
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Example 




1 


2 


3 


4 


5 


6 


7 




FRIENDCOLOR 
F500 RG 


1.0 


20.0 


15.0 


15.0 


10.0 


15.0 


5.0 


35 


FRIENDCOLOR 
F500 GR 

FRIENDCOLOR 
F500 OR 
















40 


FRIENDCOLOR 
F500 BL 

Pigment Yellow 3 

Pigment Blue 1 5 
















45 


Pigment Red 3 


















Moisture- Retaining 
Wetting Agent 


20.0 


20.0 


10.0 


40.0 


30.0 


20.0 


10.0 




Dispersant 


3.0 


1.0 


8.0 


3.0 


5.0 


3.0 


2.0 


50 


Rust Proof Lubricant 


1.0 


2.0 


1.0 


0.5 


0.2 


1.0 


1.5 




Bacteriostat 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 




pH Adjuster 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


55 


ion-Exchanged 
Water 

Crosslinking Acrylic 
Acid Polymer A 


73.4 


55.3 


64.4 


40.2 


53.2 


59.0 
0.8 


80.0 
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TaWe 1 (continued) 







Example 






1 


2 


3 


4 


5 


6 


7 


5 


Crosslinking Acrylic 
Acid Polymer B 

Crossfinking Acrylic 
Acid Polymer C 


0.4 


0.5 


0.4 


0.1 


0.4 






10 


Crosslinking Acrylic 
Acid Polymer D 

Xanthane Gum 














0.3 




Color Tone 


Red-Gold 


Red-Gold 


Red-Gold 


Red-Gold 


Red-Gold 


Red-Gold 


Red-Gold 


16 


Sedimentation of 
Metallic Powder 


@ 


O 


@ 


O 


® 


O 


@ 




Aging Stability of Ink 


® 


O 


O 


O 


© 


o 


O 


20 


Starting-to-Write 
Performance 


® 


O 


O 


O 


© 


o 


O 




Writing Performance 


O 


O 


O 


O 


O 


o 


o 
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Table 2 







Example 


30 




8 


9 


10 


11 


12 


13 


14 




FRiENDCOLOR F500 RG 


15.0 


15.0 


10.0 


15.0 










FRIENDCOLOR F500 GR 












15.0 






FRIENDCOLOR F500 OR 










15.0 






35 


FRIENDCOLOR F500 BL 
Pigment Yellow 3 
Pigment Blue 15 








10.0 


9.0 


4.0 
4.0 


15.0 
8.0 


40 


Pigment Red 3 










1.0 








Moisture-Retaining Wetting 
Agent 


25-0 


20.0 


10.0 


40.0 


20.0 


20.0 


20.0 




Dispersant 


6.0 


3.0 


5.0 


3.0 


3.0 


3.0 


3.0 


45 


Rust Proof Lubricant 


1.0 


1.0 


1.5 


1.0 


1.0 


1.0 


1.0 




Bacteriostat 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 




pH Adjuster 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 


50 


Ion-Exchanged Water 


51.2 


59.7 


71.3 


29.4 


49.4 


51.4 


51.4 


Crosslinking Acrylic Acid Poly- 
mer A 
















55 


Crosslinking Acrylic Acid Poly- 
mer B 




0.1 


1.0 


0.4 


0.4 


0.4 


0.4 


Crosslinking Acrylic Acid Poly- 
mer C 
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Table 2 (continued) 





Example 




8 


9 


10 


11 


12 


13 


14 


Crosslinking Acrylic Add Poly- 
mer D 
















Xanthane Gum 


U.o 
















Red-Gold 


Red-Gold 


Red -Gold 


Red-Gold 


Orange 


Green 


Blue 


Sedimentation of Metallic Pow- 
der 


O 


O 


@ 


@ 


@ 


@ 


@ 


Aging Stability of Ink 


O 


O 


O 


@ 


@ 


@ 


@ 


Starting-to-Wrlte Performance 


O 


O 


O 


@ 


@ 


@ 


® 


Writing Performance 


O 


O 


O 


O 


o 


o 


O 



20 

Table 3 







Comparative Example 


25 




1 


2 


3 


4 


5 


6 




FRIENDCOLOR F500 RQ 


0.5 


25.0 




15.0 


15.0 


15.0 




Aluminum Powder 






15.0 










Moisture- Retaining Wetting Agent 


20.0 


20.0 


20.0 


20.0 


20.0 


20.0 


30 


Dispersant 


3.0 


3.0 


3.0 


3.0 


3.0 


3.0 




Rust Proof Lubricant 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 




Bacteriostat 


0.2 


0.2 


0.2 


0.2 


0.2 


0.2 


35 


pH adjuster 


1.0 


1.0 


1.0 


1.0 


1.0 


1.0 




Ion-Exchanged Water 


73.9 


49.4 


59.4 


58.3 


59.75 


58.3 




Crosslinking Acrylic Acid Polymer A 
















Crosslinking Acrylic Acid Polymer B 


0.4 


0.4 


0.4 




0.05 


1.5 


40 


Crosslinking Acrylic Acid Polymer C 
Crosslinking Acrylic Acid Polymer D 
Xanthane Gum 








1.5 






45 


Color Tone 


Red-Gold 


Red-Gold 


Silver 


Red-Gold 


Red-Gold 


Red-Gold 




Sedimentation of Metallic Powder 


@ 


X 


A 


A 


X 


® 




Aging Stability of Ink 


X 


X 


X 


X 


X 


A 




Starting-to-Write Performance 


X 


X 


X 


X 


X 


X 


50 


Writing Performance 


X 


X 


A 


X 


X 


X 



[0046] In Comparative Example 1 , the metallic color pigment was added in a small amount, so that the sedimentation 

did not occur. However, the calligraphic specimen was faint, the metallic luster was insufficient, and the characteristics 
65 of the crosslinking type acrylic acid polymer strongly appeared to significantly exhibit a blur and a broken line. 

[0047] In Comparative Example 2, the addition of a large amount of the metallic color pigment resulted in failure to 
support the metallic color pigment by the yield value of the ink, which caused the sedimentation. As a result, the nib was 
clogged with the ink to make writing impossible. 



9 

BNSDOCID: <EP ^0903384A1 _!_> 



EP 0 903 384 A1 



[0048] Comparative Example 3 is an example in which aluminum powder was adopted as a colorant in place of the 
metallic color pigment. The reaction of a surface of aluminum with water or the reaction of liberated aluminum ions with 
terminal groups of the polymer agent which imparts pseudo-plasticity proceeded, resulting in failure to realize ink hav- 
ing aging stability. In addition, the use of aluminum powder resulted in inferior beauty and luster of the ink as compared 
5 with the use of the metallic color pigment, so that the desired writing performance was not obtained. 

[0049] In Comparative Example 4, the addition of xanthane gum in a large amount of 1 .5% by weight brought about 
poor dissolution and disperslbility thereof in the ink, not only failing to provide aging stability, but also leading to lack of 
the fluidity of the ink. Accordingly, satisfactory writing performance was not obtained. 

[0050] In Comparative Example 5, the crossiinking type acrylic acid polymer was added in a small amount, so that a 
10 yield value sufficient for ink was not obtained. The metallic color pigment was therefore sedimented to cause Ink clog- 
ging at the nib. which made writing impossible. 

[0051 ] In Comparative Example 6, the addition of a large amount of the crossiinking type acrylic acid polymer resulted 
in too high viscosity and yield value of the ink, failing to obtain satisfactory writing performance, although the metallic 
color pigment was not sedimented. 

16 

In dust ri a l A pplicab ili t y 

[0052] The water based ink having a metallic luster for a direct-filling ball-point pen of the present invention has the 
constitution as described above. Accordingly, there can be obtained ink which has strong metallic luster, easily provides 
20 a variety of color tones, and which is more excellent in aging stability and writing performance than those of conven- 
tional water based ink having a metallic luster for a direct-filling bail-point pen . 

Claims 

25 1 . Water based ink having metallic luster adapted for a direct-filling ball-point pen, which comprises, based on the total 
amount of the ink composition, 1% to 20% by weight of a metallic color pigment comprising metallic powder and a 
color pigment adsorbed thereon, 0.1% to 1.0% by weight of a water-soluble or water-dispersible polymer agent 
which imparts pseudo-plasticity, and water. 

30 2, The ink according to claim 1 , wherein the water-soluble or water-dispersible polymer agent is a crosslinking-type 
acrylic acid polymer having a number average molecular weight of 3,000,000 to 5,000,000. 

3. The ink according to claim 1 , further containing 10% to 40% by weight of a moisture-retaining wetting agent, 1% to 
8% by weight of a dispersant, and 0.2% to 2% by weight of a rust proof lubricant, based on the total amount of the 

35 ink composition. 

4. The ink according to claim 2, further containing 1 0% to 40% by weight of a moisture-retaining wetting agent, 1 % to 
8% by weight of a dispersant, and 0.2% to 2% by weight of a rust proof lubricant, based on the total amount of the 
ink composition. 

40 

5. The ink according to claim 3, further containing a pH adjuster and/or a bacteriostat. 

6. The ink according to claim 4, further containing a pH adjuster and/or a bacteriostat. 

45 7. The ink according to claim 3, further containing 1% to 15% by weight of an organic pigment as a complementary 
coloring agent, based on the total amount of the ink composition. 

8. The ink according to claim 4, further containing 1% to 15% by weight of an organic pigment as a complementary 
coloring agent, based on the total amount of the ink composition. 

50 

9. The ink according to claim 5, further containing 1% to 15% by weight of an organic pigment as a complementary 
coloring agent, based on the total amount of the ink composition. 

10. The ink according to claim 6, further containing 1% to 15% by weight of an organic pigment as a complementary 
55 coloring agent, based on the total amount of the ink composition. 
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